We have already reported that various quinone mono O,Sacetals 1, 1) which are intermediates in the aromatic Pummerer rearrangement, 2,3) could be isolated in high yields from 4-sulfinylphenols by the use of ethoxyvinyl esters.
while the carbon-carbon bond formation products resulting from the nucleophilic addition to the b-carbon atom were avoided.
We have already clarified the steric structure of quinone mono O,S-acetals 1a, b by PM3 calculation and X-ray crystallographic analysis (Fig. 1) . 6) Accordingly, the diene moiety of 1 is located between the aromatic part and the carbonyl part of the ester group. The stereo environment of the sulfur atom in 1 is generally less hindered than that of the b-carbon of the acetal part. Therefore most nucleophiles predominantly attack the sulfur atom rather than the b-carbon. We assumed that if the steric hindrance of the b-carbon could be removed, exclusive nucleophilic addition to the b-carbon would proceed smoothly. In this note, we wish to report a regioselective nucleophilic substitution of electron-rich aromatics to the b-position of acetal carbon (SN2Ј reaction) in quinone mono O,S-acetals instead of sulfenylation reaction.
For the removal of steric hindrance at the b-carbon, the aromatic part and the carbonyl part must orient in a direction away from the dienone moiety. This was indeed achieved by synthesizing the quinone mono O,S-acetal (4) whose aromatic ring and ester part are directed away from the dienone moiety (Chart 3). It was obtained in quantitative yield from the corresponding sulfoxide 2 and ethoxyvinyl ester 3.
4)
As expected, the reaction of 4 with various electron-rich aromatic compounds (5) gave exclusively the nucleophilic addition product 6 in good yields (Table 1 ). It is noteworthy that 5c and 5d when reacted with 1a gave only the sulfenylation product, 5, 6) while they reacted only at the b-position of acetal carbon with the cyclic O,S-acetal derivative 4. The sulfenylation product was not observed (Table 1 , runs 3, 4).
Thus we could achieve selective nucleophilic addition to the b-position of acetal carbon (SN2Ј reaction) by modification of the acetal moiety. The orientation of the acetal moiety plays an important role in the regioselective nucleophilic addition. Thus by fine tuning the acetal moiety, the formation of the C-C bond or sulfenylation can be achieved at will.
Experimental
Melting points are uncorrected. Infrared (IR) absorption spectra were recorded as a KBr pellet.
1 H-NMR spectra were measured in CDCl 3 on 270, 300, or 500 MHz spectrometers with tetramethylsilane as the internal standard. E. Merck Silica gel 60 (70-230 mesh ASTM) and Fuji Silysia Chemical Silica gel BW-300 were used for column chromatography and flash column chromatography. The aromatic compounds 5 are commercially available and they were used without further purification.
2,3,5,6-Tetramethyl-4-thiaspiro[cyclohexane-4,3-isochroman]-2,5-dien-1,1-dione (4) To a stirred suspension of 2-((4-hydroxy-2,3,5,6-tetramethylphenyl)sulfinyl)benzoic acid 2 8) (420 mg, 1.3 mmol) and 1-ethoxyvinyl 2-chloroacetate 3 6) (1.0 g, 6.6 mmol) in dry toluene (5 ml), was added p-toluenesulfonic acid (TsOH) (11 mg, 0.07 mmol) at room temperature (r.t.) under nitrogen atmosphere. The reaction mixture was stirred at room temperature for 12 h and concentrated in vacuo. The residue was purified by flash column chromatography on silica gel (eluent: hexane/AcOEt, General Procedure for the Reaction of 4 with 5 To a stirred solution of 4 (150 mg, 0.50 mmol) and 5a (138 mg, 1.00 mmol) in acetonitrile (20 ml), was added TMSOTf (22 mg, 0.10 mmol) at 0°C under nitrogen atmosphere. After 10 min, the reaction mixture was quenched with water, and extracted with AcOEt. The organic layer was washed with brine, dried with sodium sulfate and concentrated in vacuo. The residue was purified by column chromatography on silica gel (eluent: hexane/AcOEt, 1 : 1) to give 6a (219 mg, 99% yield).
2-(5-(2,4-Dimethoxyphenyl)-2,3,5,6-tetramethyl-4-oxocyclohexa-21,2-dienylthio)benzoic Acid (6a) 
